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I MatLabjA U 

i_&iUajI) <j-» J^£3l A_a3 jSjjj Cotv tAjjt uiaJ) alg oil 4_uauai_4 4_ia*4jj jjjIoj 4j#J *' J i J* 
JC-Luu U£ .4j^Lj]| CjVjU-^I £ljji t-ilai-a Ja. J^uu ^jIIj UikU 4ok^| 4_uoLj3l Jlj^lj 

•4Jui! cjVUaI! MatLab -SI ^VUalu,! <>^ 

Math and computation j^L"^' J ^^bji) • 

Algorithm developmmr^-OjtjaJt J4J& • 

Data acquisition 

Modeling, simulation, and prototyping *UUi«iij AaIaII! . 

Data analysis, exploration, and ^Ululi Jty^j uai ij&W j JjIsj . 

visualization 



Scientific and engineering graphics 4u^lj 4-u-.ii$Jl ?j^J\ 
Application development, S jxaII £l£gfell! 4^»>-j ^l^a^t lilf^lj * LL 

including gra^b^musMpriterface building 
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; *e Ed* Debug ParaleJ Desttop Widow Help 
Q €3 * % 5 O C* 4% 13? iD W Current FcMer: C:\Dotumertsarri5ettnos\eaS\MyCwjnert5\MAl 



Shortcuts *] HotoAdd .fl what's He* 
:uitent Fol der ■*- □ * x ' Editoi C;\MATLAB7\workVwo[k by eahkontmlUJntllled^l m 

*□ cB - 1.0 + ♦ 1.1 x 




Name 



P *• 



°ja\ 






fflUBSD-x 51 « *l *■ »i f5>sd... . 



►1 • © * » r -a 



•]unMte<M.m 
^Unttfed3.m 






4 



1 - 

2 - 



nu»-500-[ 50 350 300]; 
den-conv[tl 0],[1200 50 0] ) ; 

[clnurr., elder.] » cloop fnum, den) 
seep (clDum,cl(ien) 
tlocus (clnum,clden) 








UnttW.m * Ccpy_of_, 



across the desktop. 

To customize keyboard s! 
restore previous deiaul 
from the active setting: 

Click hece if you do not 




erences . From there, you can 
ing "R20G9a Windows Defaul 
r more information, see He 



is message agai 






* Start I Ready 




~ 
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Command Window >*>jSM jUal .1 

jA\ AJZ, ^j («) Jiilj ^Ip d^| ^ dip. ^Uj^ll ^IjVl jliJ) ^ <U^U <>j 
jja MjUI^VI Js- J«aaJ Lull Interpreted »j^** 4*5 ^a Matlab ^ J\ Ujj k>j*j 

4i*alL j*ty JbJb >»i J£I 2 TJ -.lti j^Jaj Ljoau £l*j £Slj <g-»UjJl 4jUS <> f UpJVI 

Workspace J*»^ 4&L> jUat .2 



<-£&a3) sjSI J <j^ * ja. jA j/LJbvJl J^sdl 4 mU ^ 41aa2uia11 ljJjjxUI £jaa. j^iaj dip 

Command History fojU^BWy j jlfa) .3 



CurrenWirectory ^^' -^' J 1 * 3 ! .4 
.l^LiiL. e jii«^l ^IjJiit^jj 4p>C:MATLAB 7.10.0work 

editor jj*^ j^ !.6 

CJljIaail ^-i> ^jj '%a> AAfrut Mijjlaj UJjIuj AillLaJl g-«ljJl 4jU£ £l«j jUaVI U}J 




o^y 'A^ Oj-^j f^ c^ start ^^^ 4^ j^ ^LiJI <JixJ j^^I Start ^^« L*i 



undock%>t^t £jt^> WP*a ji j^Vl u^xj * lia\! ^ titi! i_£ jj 

i jUaVI t>» (|ji*-^ 6^*^' '.'* 1 ^^ ^Ic J^a^aDLII rUL» J^xlw) Lpjb\ jUal ^i Js-aJ 

View -> dock (window name)j^3V t c> J^ H^ 1 ^' <J^t J SjIcVj 
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4&VJ MatLab Jj* S^» cjUjk^l <> jj&! MatLab J ^ialj^l ja2jll Jj3 
Help.^ <> MatLab Help J^t J5£ 6- ^»>l*-W M 



Changing Font Size: 



•4jU1S) a^A jj*^ 



File> Preferences> Command Window> Font & Colors> use 
custom font :> 

Ex.: Monospaced, Plain, 14 




' : D fjji S ? &rr*1IM>y tIMATLAMpSlftCli. 



JAM! fat 



To {ft jiwtf 



iri'^.iB 



» 



HagtMt£. 

Mi.i 

2...i«i.fl«*.i**J*rt 

JO'i r ..»*Hfi;jin*w.T 

■■.■', , ! 






Resdy 



* Qflnaral 

1 Ciwwihfrf-MJiWiwf 



C-omriard Hiatev 

* EeMoftDebuQijet 

CjIrHrtDiRtlttl 

MayEdrtoi 
MCE 

& Figure cow Tswias 

* SlPU flh 



SmimiiiiidWMmr tart A Cnjw* ttrfcriiKK 
foul 

(& Use curiam fei* 



- Ham 



iMMIOflfigCMl 



Eirnpte 

The quiclt bfDTOL foi ]12jp5 OVSL' t 

lasy dng, IZJ«S7M 




Colors 
Teitnlor 

ButkyitMKirtcukir 



Mulgmsfo 



[j/jsirMijWiihWig 



Sel Colrys. 



OK 



C«MSl 



ApPN 



MM 



*Q 



W-Hl ' • , 
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Numbers and Results Representation :qAjj1\ u^j^j ^j^ 1 J*" 2 

s = l+2 

s=3 

fun = sin(pi/4) 

fun = 

0.7071 

format long 

fun 

fun = 

0.70710678118655 

format short 

fun 

fun = 

0.7071 

realmin 

ans = 

2.225 le-308 

i 

ans = l 

+1.00001 



Special variabi^^ 



. 4jjU (JjIjJlLa 



a 


*4 


pi 


3.14159265... 


i 


V^T 


J 


( i ) ^Will ii*J1 JL. 


eps 


2 '-^ JJ" r^J 


realmin 




realmax 


(2-e)" " £-*1jj^ A :<-^: f^j j^i 


ini 


4_j'l^_jV Lo x 


NaN 


0.0/0.0 or x - oc = — fj« jyc 
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Operation Symbols: 

(l)Addition + 

(2) Subtraction - 
(3)Multiplication * 
(4)Division I or\ 
(5)Exponentiation== to the power of 

X = 47/3 

x = 

15.6667 



Y = 47\3 

Y = 
0.0638 




x = sin(l) - sin(2) + sin(3) - sin(4) + 
sin(6) + sin(7) - sin(8) H^n(9) - sumQ) 



X = 

0.7744 




Complex N^mtlers: 



:<£jA\ jIj&V! 



# 4 


^-> 


J\ 




Item 


Description 


Complex(2,-3) 


Define a complex number 


Abs(x) 




Absolute value ;lxl 


Angle(x) 




Angle of complex number 

X 
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Conj(x) 


Complex conjugate of x 


Imag(x) 


Imaginary part of a 
complex number x 


Real(x) 


Real part of complex 
number x 



Conmi-find Window 






:^- :=>- c; en n. z\ ( ^ J 



3.0000 — ^l.OOOOi 



1^- ~>- S-nc^JLe ( sj 



O _ ^2 ^3 



^- ^- imag ( s J 



^-^- i^e&J_ ( s J 




Trigonometric functions (Radian): 



:^jjb4^Il*i! Jljji! 



Item 


Description 


Acos(x) 


Inverse cosine 


Acot(x) 


Inverse cotangent 


Acsc(x) 


Inverse cosecant 


Asec(x) 


Inverse secant 
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Asin(x) 


Inverse sine 


Atan(x) 


Inverse tangent 


Cos(x) 


Cosine 



Cot(x) 
Csc(x) 
Sin(x) 
Tan(x) 



cotangent 
cosecant 
Sine 
tangent 



Trigonometric functions (degree) : :^^j J AiUiUJl Jijjli 





Acosd(x) 
Acotd(x) 
Acscd(x) 



Description 



Inverse cosine 



Inverse cotangent 



Inverse cosecant 



Asecd(x) 


Inverse secant 


Asind(x) 


Inverse sine 


Atand(x) 


Inverse tangent 


Cosd(x) 


Cosine 


Cotd(x) 


cotangent 


Cscd(x) 


cosecant 


Sind(x) 


Sine 
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Tand(x) 


tangent 



Hyperbolic function ; 



Exponential functions: 



exp 
log 



: 4jAj! Jli Jlj^l 



Item 


Description 




Acosh(x) 


Inverse cosine 


Acoth(x) 


Inverse cotangent 




Acsch(x) 


Inverse cosecant 




Asech(x) 


Inverse secant 




Asinh(x) 


Inverse sine 




Atanh(x) 


Inverse tangent 




Cosh(x) 


Cosine 




Coth(x) 


cotangent 


Csch(x) 


cosecant 




Sinh(x) 


Sine 




| Tanh(x) 


tangent 



,VI /uUll 



if>** ] & 



,-auAJalt aijlc-jljl 



: lju&Jl£.jl\ JljJdl 
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log 10 


10 o-Lo^U pujc.jl\ 


log2 


(jjLoi!iU i!Ljlc.^ljl2 


Sqrt(x) 


(JUJjSlI j^?j1 


nthroot 


Ajjj-ajl qa j^iJln 


pow2 


2 A (x) 


expml 


Exp(x)-1 


loglp 


Log(x+l) 



Command Window 



>> exp ( 4 J 



S-^ . 5982 



>> loglO ( lOO) 



>> log2 ( 1 ■> 
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>> nthroot(100,2) 




ans = 




10 




>> sqrt ( 1 ) 




a.ns = 




2 




>> pow2 ( 1 J 




ans = 




16 


Number systems: : <*& £*&! 






>>- dec2toin ( 14) 




&ns = 




1 1 io 




>>- 3o ±n2 dec ( ' lOlO 1 J 




ans = 




IO 




>> hex2dec ( ' 1st 1 J 


^ 


a.ns = 
2 e 




>>■ dec2 h.e:x (26) 
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MatLab J g^gjll 

t 4jj^ jjSI 1^X4 JaUjIIj £ilfaoA)t jLiJJ J*aj Jil\ >»ljSfl <> 4&>aa-« Matlab A« 
.jjaJ! <J ta1 |^1att 4jU£ ujiu.! MatLab <J ^ia£Lu^ ) >»ljVl <U& d 



\§\\ ah u>i) AoiiSj tj^ljVl a JA rcJajJ t_fljj-u o<j^I I JA J^Ia. 



fUouj .cjlIjLmJl jjIL* ji matrix laboratory h 1 ^ J 1 ^* 1 lt* MatLab <*& 



* JJ ' ^^ "J ^2tuw Ig-La MS £fcW J'^^J AaSaJI j^dU& AJ^j ^ 4^1a1I ljLjjlU Ajjjjia ixuul 



» a = [1 2 3] 



» 













» a = [1 2 3]; 



tiifr 

.ftJsu j^»Vl 4-Njn j^Iaj V aj*l\ a JA 



» A = [0: 2: 10] 
A = 

2 4 6 8 10 



J^xll A-uiiv ^i L3U, 4ijXASl CJljJtUl Ja^V Workspace J-«*-^ 4ikLa jUal ^ 
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»v MAI LAI 



■aiam 



File Edit Debug Desktop Window Help 

D CS H° ^ fc ° c ' U 3* f" Current Directory: CiMATLAe7toork 

Shortcuts £i How to Add £] What's New 



M- S 



Command Window 




r 


X 


>> A=[0:2: 10] 

A = 

Columns 1 through 3 

2 4 

Columns 4. through 6 

6 8 10 

>> a=[l 2 3] 

a = 

12 3 

» k— 12/S/10 10:26 AH --% 
» H — 12/5/10 10:26 AH --% 
>> plot (a, ' DisplayName ' , 'a 
plot (a, ' DisplayName ' , 'a', 
» 


H 

, ' YDataSource ' , 
YDataSource ' , ' e 

1) Bl 


1 EZi © *H # fe 00 a** : 




Name Value Class 


I 




5 A [02468 10] double 
B a 11 2 3] double 






gf Array Editor -j 


* 


X 
X 


if, X 5fe fe m 9 ' *■ Stack 


Ba 


□ D* 




1 


2 


3 


4 


5 




1 





2 


4 


e 




- 

Q 


: 












3 












4 












5 












6 
























an) 


ItJ 




■: a x ) A x | 






— 















4st*t] 



:....., 



AjftU l«JJ*^ OVI yJ^ Jfiij »^l JlwtJb U£ 






^ Ubu i ifo * a jj^jr^ l^ Case-sensitive cij^Vl ilbJ ^U MatLab 

^ .AjjuaII 



a 



;ZHiX> 



j*/j9) jl^itJ 4-JL*JI JmJI <LJ± ^i &jlJI jpLUJI a^j^whos j*frl tyiS d&y 

Command Window 

Enter JbkJVI rUL» ,Jfr ^"■^* au 4^U) *»uj) 4j12L >jij 4^1a j) CJbjii>« <jij*3 
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» a 


a = 


12 3 


» 


; j-aVt J!jU. o* laSa A^1a1\ ^ 4-U&! <*M <jijfr £Lu jt 


» a (2) 


ans = . 


2 


» 




.ans jj*^-*^ cr^ J - **-* (-ijjj *UuiJi «*1Sj ^li jJlL« ,JI <L«jJ&il »^a £)&*■* 


•jaia AajI jJtj ^Jj^l A^uiii o^J^ J' <4^uaLi ^ 4 Jji c£j^ 


» A (1:4) 


ans = 


2 4 6 


» A(l:3:4) 


ans = 




3 6 


JJp fSj^l i MatLab fyi iJ cA^1a!\ g« JaUtill 4_»i£ ^fc, Uaj*j Ji j*jj ^Vl 

jil tlij (g\ (A LjJ £j^>13 AJlaJl J^xi) 4,x^\> iaiau 


; J^aJ) 4 * nK pl^jlujlj iaiv 


<- File ^-*j^ <> jUii Workspace J-**^ 2u2* ^iaJ 


Save workspace As 
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MATLAB 7.10.0 (R2010a) 


■ Edit Text Go Cell Tools 


Debug 


New 


► 


Open,.. 


Ctrl+O 


Open Selection 


Ctrl+D 


Close Editor 




Close,.. 




Close Untitled 


Ctrl+W 


Save 


Ctrl+S 


Save As,.. 




Save All 




Save File and Publish 




Publish Configuration for Untitled 


► 


Source Control 


► 


Import Data,,, 


Save Workspace As, . . 


Set Path.., 




Preferences... 




Page Setup,.. 




Print... 


Ctrl+P 


Print Selection,., 




1 C:\...\MATLAB\Untitled4.m 




2C:\,,.\MATLAB\Untitled3,m 




3 C:\...orkby eah\plotl6.m 




4 C : \ , , . by eah\plot\plot4 . m 




Exit MATLAB 


Ctrl+Q 



MyFirstMat ^M ^^Wy ^ ^ J^ Save As Jj* &j* J^ <>J 

c^mjj C:MATLAB7work %« S-ite ojSj ^ illj J*UI jla** ^1 iai^ tij** <J1a1I 

MAT JlJS-VI 

Open <- JMe aW-* 6* j|&»* ^ ^-^ *-*k SjUIwI ££-«j 4jjIj Sj-« MatLab Jj***j •iJej 
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:MatLab ^ cteymAS 

f. Luub 4iiil»ilj Matlab J-«lj' 6-* *&j*^ 4»u<ljJ J-a£Iuu ci^uu q*j^\ lifc Jilii 






» D = [1 2 3; 4 5 6; 7 8 9] 




D = 

123 
456 

789 


*" V'*«i ' 



:<il& uji^ta^Lj^SkaAl«^uali ji AiluMj JlJcVl J*a2 e«J Jj^ 1 ^V 




symmetric SjlaUl* 4iji*aa * LiuV pascal ^ .1 

.SaapVIj tJjLuaJl J£ pj^jx4 1^j2 ^jLuuj LJliji^^a f LuuV magic *^' J .2 

.4jji«a 4iji«a-» 9. LiuV zeros ^lJ .3 

1 (_£ jLuiJ U j^aUc j£ 4^ji«a^ f LuuV 011CS ^' J .4 
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: him &ti\ £a>V 



» P = pascal(3) 

P = 

111 
123 
136 

» M= magic(3) 

M = 

816 

357 
492 

» z= zeros(2, 3) 

z = 

000 
000 

» o = ones(2, 4) 

1111 
1111 






» Sum = D + P 
» Sub = P - D 
» D = D + 2 
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» P2 = P * 2 



» Multl = P * D 



» Mult2 = P .* D 



» Div= D / P 



DjP 40** 8 g3U l£ Mau <j21lj Multl MjL^a AJt £LL : ^!ji! j^Vl 
^3 Mult2 ^i>^» 4Jc £m«. >M%^!8tfj|«Xe JJ lbHJlJa±y :^**\J>1\ >*VI 







% 


&U1\ J Jjil! laatfj 0*^! O^Sf) U^ji *J* 


1 


L 




>>M ^th" 


. 




%f^ 






816 

357 






492 






» MM = M A 2 






MM = 






91 67 67 






67 91 67 






67 67 91 
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» M2 = M . A 2 

M2 = 

64136 
9 25 49 
16 814 

» 






Transpose 




»M' 

ans = 

834 
159 

672 






%, 








Inverse^ j** 3 ^ <j»j£**» J^-Sj 






ans = 



0.1472^0.1444 0.0639 
0.06110.0222 0.1056 
0.0194 0.1889 -0.1028 

» 



» size(z) 



ans = 



4JjL^aII ^ LS lc- cijaoll 
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23 
» size(o) 



ans = 



24 



» 



J>«xS! JJC (jjl&to ijkuiVl JJfr Ji«J JjVl JJ*SI 
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MatLab^ jj±^l J& 



.-(Jj/jJJIlJIJaI 



.I^ju J-lxii! 4^ijSj i MatLab J Jj^t J& JjIaj <*£ J* cijjui! 



Polynomials Jj-^l j^ £4 J^Uii! Jjfuui UH!j 4^^! Jlj.il! <> jjc Matlab Jji 



S 4 + 3S 3 -15S 2 -2S + 9 



Wj&\ 4j*Za1\ cij*J 



» x = [1 3 -15 -2 9] 



x = 



1 3 -15 -2 9 




^-2 



jjl»jid% 











»z = 


[10 -2] 


: |l 




z^ < 


t : • '^^^^f 






1000 


-2^V 


tffl 





polyval^' J JLaxluj) ££>4j t^i« s=3 4_<u2 ajc. x JjVI jjJaJI jjj£ 4_4j2 • t »- ■■■*■* ^^ 
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1 3 -15 -2 9 



» polyval(x, 3) 



30 



» 



-x 



:£uUJ! (j-» ^ijj Igun^t 



; J^LaJl jx& JJ*^ •^jl 



» roots (x) 



ans 



ig jtuu ALUlaU AalSlI A^u&l Jauxi <^Ui s J#&al¥^ JJ^W *^*4 



id ' 



-S.S74S 
2.5836 

-0.7951 
0.7860 



» 







> poly (ans) 



ans 



1.0000 3.0000 -15.0000 -2.0000 9.0000 



» 
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deconv^!^' *UujiiI]j cony ^' J Ji-«*iui) I og ua»j ^a JjJai jj^s ^uIjIxa ujJal 

» x 

X = 

1 3 -15 -2 9 

» z 
z = 

10 0-2 

» mu = conv(x, z) 
mu = 

1 3 -IS -2 7 -6 30 4 -18 

» [d, e] = deconv(mu, x) 
d = 

10 0-2 



000000000 

:lj jO' < < £-"i ^ju ^J^ <#J^ ^a^I deconv Jbaj^t «iJ& 

" " " ~» * Lu 



si 



MatLab^ SmL,j*/jI 



. 4j 4j«.Lu.Vi j-»IjV)j matlab J-»*U 4_iL£ ^ A0-»^ 
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Edit-> Clear Command Window J2il Sjlll! J 1 
Enter, fi clc 4"*'^ ^jjUaJ) JUjl Ji 






>4&kXt 



lud* jLhyjMJI <JmJI luJ* JILL IfLjxj fj <jj]l AIjjxUI lJ1*j & j*Jjfr) jUal p** 

hos j* VI dt-«xlu>l LojI dJLu . lJJaj jl jjiZifJ cjIjjUJI £l t > u « Workspace J^l 

jAlJajj* JmJI LAx jLbJ £LS IJJ iJSi^l^lJ^lluJ+^ZajxJljjZLJl^jxJ 

Clear Workspace <-Edit j^i S .Jill JU*i-l ^xa'j» ** » J) .1 

Enter. ^ clear »-i&ii jtuluil 4^jJ JU^I'II^S Lai* l Jl U! .2 









File -> Prints *W* >*ljVl jUal cjLj^ ^UW 




File -> Print selection^) jUaVI 6- ^ Jja-^l * >ll A^Ualj 



£jj^ dJ jflai dua. File : -$yEage Setup "$m a&UoI) <> cjUji^l j^ ^a f&aulij 

4-ai^ t ^ij jjfla Jl* *tafaalP|Auj ^ ^aall 4J5L* £>* 0$ai c?^t page Setup jj* 

^1mmmA\ fonjs lajIaUl j iJoJm f\lj jjfla <o<!jil I ja cjbjia^j V jlHeader 






tup: Command Wi 



W 



Layout Header Fonts 



-Options — 
•] Print header 

]] Print line numbers 

•] Wrap lines 



-Syntax highlighting — 
Black and white text 

Colored text 

O Styled text 



L*^- L. r ^ ■ iM 




ta. n ^-^KUi 




*^-r-*.fa ■ >— . 




'lkL«BHklk*(% 




l^-L- H 




_'<M,H#taJ^riUl 




IIlIIlIIlIIl 




l^i-_ 




<hk« H yb^H 




l^-L- 11 




^'J>V«|ttad*irifan. 




: ~ 




1^i-l- H 




_"dH#« a H.i* 1 .ll_Jl 




■ II.IHIII.IU 





OK 



Cancel 
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^ ' case sensitive^ j^Vl 4laJ ^U 4J't j£jj matlab <J& <&*& JiU. • 

. Jll»i! Jjiu. Jc clear &* ^—^ Clear 0^ 
Uflu J«aii ^1 L>«. MatLab ^ «^lj j^ ^ >»i 6* j^sl 4"£i l 6^ • 



»A = 


= [12 3 45]; 


B = 


= [6 78 9 10]; 


»C= 


A + B 






C = 








7 9 11 13 15 






» 






°°'°tjr°°''-'j ■ 



.JjVr^-S 4|&jlfe;,(...) LUJ <i&j gJu £b (Al 




» D = [ 2 5 2 4 1 66 8 44 88 66 .1 

5 7 44 88 44 787 56 66 Ak 



D = 

Columns 1 through 12 



2 5 2 4166844886657 
Columns 13 through 19 
44 88 44 787%6 66 4 



J! 4ia2U J laLLi ^IjVl jUat J 1$j2S2 ^1 ^IjVl £la MatLab c> J**il J^. 

?IJA (> SiiUil U JLuu jSjHistory 

<> dJJj t Jjia. qj» ULftSj <LLutI) j-aljVl *JA <> (ij *teJlui! aJlfrl dJlaj AJI 4_1« sAiliJl 
dljj ;»jIj£j Jjjj ^Jil >»Vl J\ J-flj y3a. ^I&SU "^fyJl ^Ui» ^ip jjSlfti! LxJai! J^la. 
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j*\Ji\ jUa! ^a SjiU* MatLab iJ ^ ji j*\ $\ Jj^ SjcL^I Je J^-aaJJ . 

Jja UJjjj J&\ CJlajls-^l J£ d! j^Iaj ci>u<j AJIaSI ji j^Vl ^w) £ help 4"*i 

help sin^» ^j± ' J*VI ^ 
("Loops in MatLab") MatLab^ ^j^t-4 
j jaj 4j^»jj jjjki 4_tu j* MatLab 0^ <l**i**il »^ <> JjVl o-j^l ^ Uj£J us 
MatLab.^ ^j^t j*»jSM ^ uajjuj Ujm o-j^» 1^ J^- 

if : <Ja will 4loJl 

J.iA»a iajjj IJmi'V (JJJ^i (j^J jtu^^U a ^"n 11*1 

•4-aUJl Aixua*! 



if <condition 
<programl> 

else 
<program2> 

end 



fL Jajil! Jiai ^ I it j programl ^ Jj^l J^2 ^L condition iajii! jiaj 4JU <^£ 

~ program2^ Jj£J! JjaJj 

:Jli» 



»ifn<0 
(mm ' njpnegative' ) 

else^p^ 

disp('n is positive') 
end 

n is positive 
»n 

n = 

71 

>> 
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elseif-^ cgj^'- ^o cH jffi Jl**1ujIj MaIjj jj£I iliui if 41*^ .ikus <ji cfi^i 



if expression 1 
statementsl 




elseif expression2 
statements2 




else 

statements3 
end 





J-aaJl (jiiiJ 




switch 41a» 



:4-»lxl1 Aixua^l 



switch switch_expr 
case case_expr 

statement,...,s^tanen^- 

case{case_exprl,ciK^expr2,case_expr3,...} 
statement,...,statement 

• •• ... .! ; ;■ ■■; :■■■ 

otherwise 

statejm^it,,«,,statement 







.4jaj3 jIjj^I fiu* (g'd\ (jjj«^t ji) jj*j^l j*switch_expr 

(> jjSI S^^ljll aMsA\ ( 3^?in ji ^jS-wjjil^t Ulkb ji £L»j ^1 ^uU) .i*icase_expr 
^j&tt jjinii jsil 4JU ^1 ^ ^Aj^4 jjp switch_expr -U 4-*^ £"L£ IJIj t^»jfl 

otherwise 

.Ajj!j£j 4iK" JilJ j&\ li* 
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:Ajj!j£J! cililaJl <> laSa ojpjJ *wa MatLab J 

for**!* .1 






for variable = expression 
statement 

• •• 

statement 
end 






(Jj)j^ 4 J J^" t-ij** ^ bj ■ •■; 4jdik, iiJCIa 



»for j=l:4 



1 = 




:::■ 



1 = 



J = 

4 
end 
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whilejjj^ .2 

4ilaJl ^gm jia-4 iajJl]) Jxj ^ I Jla tU JajJl <jWn Ljjj^ Ua jlj^l Oj*J 



= 



4-»Ud! 4JL«aJ! 



while expression 

statements 
end 



<jj*ip 4JLk 100 Oft£y£* n! 4jjJ***£ ^j^"*> ■*■& Jj> J^jj g-^j^l \'<&: J&« 



»n = l; 

while prod(l:nl< le 100 
n = n + 1; ••- tt. 
end 
» n 







n = 



70 



JjS <_ij«ilaii 4Ia^jj ^jj j^»i J£ o't ^i Interpreted S>-L> 4*5 ^ MatLab ^ 

.dlj cM ^ MatLab -1 S >M Jlj^lj >»!jVI JL 



break : 
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Jjft <Ui.jliJ! AlKJJ jl qaUjiU ^Saoll SJtelj AjjIjS AlK Jjiu uilSjV j*VI U ^ 

continue: 

.aJ ^ILslI jljS2ll J taj iteration *a^ ^Ui! j!j£ii! ciSjj >»Vl 111 f jL 

4jxjjjj AJJIxa jjA^ JIajV S-«Ujj 

^^^^this program is used to solve the quadratic eq n 
^^ Ax 2 +Bx+c=0 

25inm!i ^enter the value of A: 

kElam ^enter the value of B: 

£^e^ enter the value of Cj£_ 
D=B 2 \c 




Xl=x2=-b/2a 



Non zero 

Xi= (-B+sqrt (d))/ (2*a)) 

X 2 = (-B-sqrt (d) )/ (2* a) 



■.::::• 
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clc;clear all; 

disp ('this program is used to solve the quadratic eqn'); 

disp('Ax2+Bx+c=0 l ) ; 

a= input (' enter the value of A: '); 

b=input (' enter the value of b: '); 

c=input (' enter the value of c: '); 

d=b A 2-4*a*c; 

if (d==0) 

x= (-b/2*a); 

disp ( 'equal roots' ) ; 

disp (['xl=x2=' f num2str[x)]) 

else 

xl= [(-b+sqrt (d))/ (2*aj); 

x2 = ((-b-sqrt (d) ) / (2*a}J; 

disp ('distinct roots'); 

disp (['xl= ', num2str (xl)] ) ; 

disp (['x2= ', num2str (x2)] ) ; 

end 

If R = 10 Ohms and the current is increased from to 10 A with increments 
of 2A, write a MATLAB program to generate a table of current, voltage and 
power dissipation. 

Solution 

R=10; % Resistance value 

]=(0:2:10); % Generate current values 

\ =i.*R; % array multiplication to obtain voltage 

p=(i. A 2)*R; % power calculation 

sol=[i v p] % current, voltage and power values are printed 



1 


- 


2 


- 


3 


- 


4 


- 


5 


- 


6 


- 


7 


- 


8 


- 


9 


- 


10 


- 


11 


- 


12 


- 


13 


- 


14 


- 


15 


- 


16 


- 


17 


- 


18 


- 
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sol = 

Columns 1 through 6 

2 4 6 8 10 

Columns 7 through 1 2 

20 40 60 80 100 

Columns 13 through 18 

40 160 360 640 1000 

Columns 1 through 6 constitute the current values, columns 7 through 12 are 
the voltages, and columns 13 through 18 are the power dissipation values. 



'W 
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Plotting 


plot(x,y) j-V! 




J^aJI AjjLulLo dllg aJLa jl CjljjiiLa X&V L>° ^^ '""".' 




:Jli a 




i. = 0:0.5:4: 


R 


y = 6*exp(-2*t); 
plot(t,y) 


D 

5 




— i — — i — — i — 




4 








3 








2 








1 









( 




^— ___^ 




) 


12 3' 


[ 




]iA&> CjU^Xa 
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Light Intensity as a Function of Distance 



yaxis 
label 



1KJD 



\ 






■WG - 



i i 



Theory 

^J- Experiment 



[Legend 

ment 



pgfmgHgi between theory and experiment.| 




Tick-mark 



/ 



Data symbol 



xaxis 
label 



H i e is 

DISTANCE fonj 



20. 



■» 



Tick-mark label 




Line Specifier 
Style 

Solid 

dotted : 

dashed 
dash-dot -. 



Jjpe % Specifier Marker Specifier 
Color Type 



red 

green 

blue 

Cyan 

magenta 

yellow 

black 



r 

g 

b 
c 
m 

y 

k 



plus sign 

circle 

asterisk 

point 

square 

diamond 



o 

* 



s 
d 



•4J1»! 



plot(x,y) 
plot(x,y,'r') 
plot(x,y,'-y') 
plot(x,y,'*') 

plot(x,y,'g:d') 



A solid blue line connects the points with no markers. 
A solid red line connects the points with no markers. 
A yellow dashed line connects the points. 

The points are marked with * (no line between the 
points.) 

A green dotted line connects the points which are 
marked with diamond markers. 

-34- 
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Plot(xl,yl,x2,y2,x3,y3) 

x 3 &y 3 j x 2 &y2 j xi&yi i> ^ u' ^s* 

titleC Text ') 

xlabelC Text *») f^k 
ylabei£Text ') 

legend(TexU7TW21Teft') 
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SIMULINK J! J **&> 



??Simulink J) ja U LJjxali; Lflj 

4ukk dtJLS fljj-u AAmIL^I <LUaJVI J^>J J alSbw^l j MaJaUJ £-ab*jj jASilTIUlink J' 

• 

JxiJb *Jj^j-« 4>JaJI ^k- JjJjuJI j) 4j).u!t <j* £ Jbu flu dJLusimuNnk J) fhVimbj 

? V f ! fUall Jalj 4_,Uo^1 

cJiijLii <> a^^o-4 j* ^jiau ujIj AjiLJij <fc s»ai j* ijusiS o-J SimulinkJtj 

01 *b*« liAjModel-Based D^ign J^^^jJMULINK Ji j^uj 

^ijfJi a-»il»j »f!iss*vi J^nonlinear 3^3t j^ tf%3 $>>« j^ije Uj a>jj ^Ij 

graphical user Lf A^uLu^ i m&\** J^simulink Ji^J-usiij 
a^l^ j\ ujjjj ^p^^^^^ji; dm- jriuai f u. ^interface (GUI) 

SJjaj^I CJLS^jLil (j^ajL^i jjxj LJaj) '^ **"..' j ^|.- 4JLijIaj Upj^ajiL ajSjj ? JjaII) 

ff ^t^V^ <>>« ^>-j S-f unction ^ y^*** u ^ijii-b ta 
ji (j^b^rjbski^^aUteimulation Ji J-^ £A>*^ Jj^nnj ^ jij £J>*iJi * bj j*jj 
j*c u^tll^}lf§p)»real time ^ ^jSj !i4j j*isai ^>jsimulation 
^-aUjjit ^ Sjjaj*]) l jI£j L]i <c.jAa-« ^id^iuib i^jreal time J' ^ ^Jum sisu-a 
:;^ iia.t t^i oij«jJ ci>-j Real Time Workshop jXpc Target ^W 
^ fja. Jji^i^j ijaj u^uii j*iji jku. Jill ^Simulation Jt ^ ^»Saai! lusajj 
£» \$a\&u*\ j ^ubuii ^jjIj £i«jj j ^j>« (> j^VSimulation <>*^ ^&jii ^u 

. v^uii ^a Sjj^j^iToolboxs JI 

tlaUjjI! 4-luujjJ) 4^a.l jil ftjJajj 4_uV) SjJ-^'j 
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t> Simulink Library Browser 




File Edit View 



jwjje^jjqj^guicW 



Commonly Used Blocks: 

Used Blocks 



Qtl£ GQO OQJlOJI dli) 



+ ft 
± ft 
&ft 
+ ft 
m 

■■F ft 
S ft 
+ ft 

s-H 
aft 
+ * 
s-H 
si- ft 



anes 



% 
% 



m 

+ it 

s ft 
+ ft 

ft 

Si ft 

t SI 

♦ ft 

E ft 
±ift 
♦ ft 
E ft 

± ft 
GR ft 



S-ft 

r±i ft 
+ ft 



?™n cj!5q1jJI cjIiISd 

Aerospace BlcicKset 

CDMA Reference EJIoj 

Communications Blockset 

Control System Toolbox 

Embedded Target for Infineon C166® M 

Embedded Target for Motorola® HC12 

Embedded Target for Motorola® MPC55! 

Embedded Target for 05EK/VDX® 

Embedded Target for TI C2000 DSP 

Embedded Target for TI C6000 DSP 

Fuzzy Logic Toolbox 

Gauges Blockset 

Image Acquisition Toolbox 

Instrument Control Toolbox 

Link for ModelSim 

Model Predictive Control Toolbox 

Neural Network Toolbox 

OPC Toolbox 

RF Blockset 

Real-Time Windows Target 

Real-Time Workshop 

Real-Time Workshop Embedded Coder 

Report Generator 

Signal Processing Blockset 

SimDriveline 

SimEvents 

SimMechanics 

SimPowerSysterns 

Simulink Control Design 

Simulink Extras 

Simulink Parameter Estimation 

Simulink Response Optimisation 

Simulink Verification and Validation 

Stateflow 

System Identification Toolbox 

Video and Image Processing Blockset 

Virtual Reality Toolbox 

xPC Target 



commonly 
ussd blocks 

S 



fjgaQQl uMI &9QX 



Ready 



J5 



+ 


t^ 


+ 


yw 


+ 


r- 




is. = 


+ 


II * 




j=f(u} 


+ 






+ - 




t x 


+ 






<s> 


+ 


V 




Hi sc 


+ 






JL £ 


+ 


<£e 


+ 


If*? 


+ 


fio 




\i/ 




+ * *■ 


+ 


,*tx 




*£ij 


+ 


^*n" 




y=f(tj») 


+ 





SDscrctc 

:+:: 



Commonly Used Blocks 

Continuous 

Discontinuities 

Discrete 

Logic and Bit Operations 

Lookup Tables 

Math Operations 

Model Verification 

Model-Wide Utilities 

Ports & Subsystems 

Signal Attributes 

Signal Routing 

Sinks 

Sources 

User-Defined Functions 

Additional Math & Discrete 
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_ 



^ ! xpc_example 



'■qejb 



File Edit View Simulation Format Tools Help 


d »yi,ii 


S E 


► .2 Norma 


I 1]l^H 










Simulation 




nocia 
oo 






■10000 


— ► 




r<< ) 

Out1 






s?+70s+ 10000 


k 


I I 




Generator 




Transfer Fen 












Scope 


Ready 


jioo% 


ode4 


A 



•r 



Building a Model £Jt-^t *LL> AaLs j jl< LjIj 

Signal generator 



^Vinii . ii j Jja.j-»a! ^UaiSl ^AtJ^i^SfgnalS Ji £lj3i 6* A^ 1 AAj^ <S& ^ 

k^^ square wave. ^ 



Transfer function 



AaJloSl <La.j.i]| <j* h\ ' n\ aUaJ jA j LLaS Jj^jaJI *LlaiSl JIaj /Jk j 



Scope 



Simulation Ji ^4^ gjtfj l^jP J f-^^j 



Mux block 



scope J* o-aJ ^signal 6* jfci l£j^ ^* ?****& 
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; £ J>»Jii <»bd! JlAll j jj AJUi! Sj>uai! ^j 











10000 








□ ODD 
oo 












s2+70s4- 10000 










k 










I i 


Generator 


Transfer Fen 




















Scope 



:>j 

th tL rF^' >>simulink 



MAIL SB 



1 T iTjF ^ 



FJe Edt W6w ftoohti E*buo DeiWop Window Help 



D <* j * % .ft --i ^" m\tf 3 | $ j «*<rl Wettofy: 



tfMtrWn FiSJ*WTl.ABRa»6aVw>k ! f Drum 



a 



SiBttote |£| how n Add a vyhtfsNew 



'ferj»«« ft 



yiis! 
ffllih 
P mslitt 
fflslr 



VI* JS 

is 

<1x16 ccll> 

16 

Jsapufi(CB_CiO-t. 



<4x1 caFI> 



nwTMrnl Window 



To get started, select XATLAB Help or Densjs if torn the Help irtenu, 

» slam 11 tifc 

Bacnlng: The model name ' Kpc_oseI' is shadovlng anochec nane in the HATLAE 

» 



4jjV! s jj^l ^dc jjS^j UjLuu Ula^V US JjAa. jr JjaJ ^ifr LxJalb d3J Jxjj 
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ffc untitled 



File Edit View Simulation Format Tools Help 



Ready 



m > ^ n-\ £a ^ 



Normal ±j | g m Hi 




100% 



ode45 






'V: 









' ;: 



Aj^iKittj^jIJl 4iUat klz.jAi ^jaIu. ^Vlj 



Signal generator Jl ^aLit Vjl 



Sources U>i* j^t 

signal ^4^ j^* ^Sli l.i& ^ Sjj^j^I cjIS^IJI Aj^jo-n ^ (j^a^l ,Jc ^ niiilwj 

generator 









% 



A-JUUl S jjj-ail ^fl 4^-uaj^» 41jLuJ| CJljJaiJl j 



W 
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fcj Sim u link Library Browser 



File Edit View Help 



D & H* #4 I 



Signal Generator: Output various wave forms: 
Y(t) = Amp 1 Waveform(Freq, t) 



1 



b round 



Q~) In1 

Pulse Generator 
Ramp 



M 



E H] Simulink 



■JH Commonly Used Blocks 
i?-| Continuous 
:b-j Discontinuities 
^r\ Discrete 

i^| Logic and Bit Operations 
j>| Lookup Tables 
:b-j Math Operations 
J3-I Model Verification 
±jj Model-Wide Utilities 
i?-l Ports St Subsystems 
i?-] Signal Attributes 
^J Signal Routing 
h\ Sinks 



lb- Sources 



2 



Li- 

± * 
ithfil 

+ 






:b-] User-Defined Functions 
j>l Additional Math St Discrete 
Aerospace Blockset 
CDMA Reference Blockset 
Communications Blockset 
Control System Toolbox 
Embedded Target for Infineon C166(j 
Embedded Target for Motorola® HC] 
Embedded Target for Motorola® MFC 
Embedded Target for OSEK/VDX® 
Embedded Target for TI C2000 DSP 
Embedded Target for TI C6000 DSP \j*\ 
INI | | >| 



JUl 



IV 



hK 



SlgiaM 



Random Number 
Repeating Sequence 
Repeating Sequence Interpolated 
Repeating Sequence Stair 
Signal Builder 



1 



3 



aaaa 



Signal Generator 



FV 



Sine Wave 



Step 



Uniform Random Number 



Ready 






; 



scope Jl AiuSal: 

aLu£VI (>» 4£-ji-s <\ til] Tui^simulink 4-*jI£ ( ^ic- JaxJalb *£ ( 1 

sinks If" j^l (2 
scope 6^ 1 6* J^t (3 
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^V! J1A1! Jl l^ajA 4ijlu4l! ^IjkaJlj 



fclSimulink Library B 



rowser 



□f 



File Edit View Help 



D G? -w 14 i 



Scope: simulink/Sinks/'Scope 



- W Simulink 

;JH Commonly Used Blocks 

iH Continuous 

j?-| Discontinuities 

±^-1 Discrete 

JH Logic and Bit Operations 

i>-j Lookup Tables 

J?H Math Operations 

J5-] Model Verification 

jbj Model-Wide Utilities 

JS-] Ports 8t Subsystems 

JH Signal Attributes 

ifr-| Signal Routing 

■JH Sinks 

~b-j Sources 

l?-j User-Defined Functions 
H-j^J Additional Math & Discrete 
+: fi| Aerospace Blockset 
■'+: ^p| CDMA Reference Blockset 
+ fjp Communications Blockset 
ftl Control System Toolbox 
+ : ^ Embedded Target for Infineon C166(j 
'+ ^p| Embedded Target for Motorola® HC1 
+ J|| Embedded Target for Motorola® MPC 
+ |j|j Embedded Target for OSEK/VDX® 
+ ft Embedded Target for TI C2000 DSP 
£| Embedded Target for TI C6000 DSP j v| 



to- 

[Ready 





I ai 












W 




( 


^3 




u 




( 


STOP 
3 


) 


untitled, mat 




si m o ut 










O 





Display 

Floating Scope 
0ut1 
! Scope 

Stop Simulation 
Terminator 
To File 

To Workspace 
XY Graph 






transfer function J! AiUaV: tilti 

aLuiV) (> 4c->*a-a till ^iiilsimulink <tul£ ^ylc JaxJalb a£ 

continuous l*** j^t 
transfer function j^t <>yii <>j 
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Hi Sim u link Library Browser 



^jVI JLAII ^S k^9>a 4LLJ! CiljlaaJ! j 



File Edit View Help 



D^43 



Transfer Fen: The numerator coefficient can be a vector or matrix expression. The denominator 
coefficient must be a vector. The output width equals the number of rows in the numerator coefficient. 
You should specify the coefficients in descending order of powers of s. 






- H.I Simulink 

ijj Commonly Used Blocks 

iH Continuous 

ifr-j Discontinuities 

'h-\ Discrete 

£H Logic and Bit Operations 
■ ^j Lookup Tables 

J3-1 Math Operations 

is-j Model Verification 

±jj Model-Wide Utilities 

i?-| Ports 8t Subsystems 

h4 Signal Attributes 

j?-j Signal Routing 

&J Sinks 

jfr-j Sources 

J3-] User-Defined Functions 
S- itd Additional Math & Discrete 
■'+■ HI Aerospace Blockset 
:+. HI CD MA Reference Blockset 
■+ HI Communications Blockset 
Hi Control System Toolbox 
■'+■ HI Embedded Target for Infineon CI 66c] 
+ Hi Embedded Target for Motorola® HC1 
;+ HI Embedded Target for Motorola® MPC 
+ Hi Embedded Target for OSEK/VDX® 
+. HI Embedded Target for TI C2000 DSP 
■+. HI Embedded Target for TI C6000 DSP (yj 





du/dt 












1 










x 1 = Ax+Bu 
y = Cx+Du 




1 
s+1 










«fe 












m 












9H 













Derivative 
Integrator 
State-Space 
! Transfer Fen 
Transport Delay 
Variable Time Delay 
Variable Transport Delay 
Zero-Pole 



!!!! 



>l 



Ready 



£ 



Mux block Jl ^iUaV:: UjIj 



^LuiVi qa 4£-j*^a Si ^iHsimulink 4-*j13 (J& Jax J aib ^ 



Signal Routing m* j^t 
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"i Sim u link Library Browser 






File Edit View Help 



D L* -W *4 I 



Muk: Multiplex scalar or vector signals. 



- 



- 



S3- 

ti-H 
s SI 

■m 
*■ * 

1* » 

teady 



5innulink 

i*J Commonly Used Blocks 

ijj Continuous 

jfr-j Discontinuities 

iH Discrete 

j^l Logic and Bit Operations 

ifrj Lookup Tables 

j>| Math Operations 

:b-j Model Verification 

^ Model-Wide Utilities 

ij-j Ports 8t Subsystems 

i?-| Signal Attributes 

j?-j Signal Routing 

^J Sinks 

■i^l Sources 

J5-1 User-Defined Functions 

isj Additional Math & Discrete 

Aerospace Blockset 

CDMA Reference Blockset 

Communications Blockset 

Control System Toolbox 

Embedded Target for Infineon CI 66(3 

Embedded Target for Motorola® HC1 

Embedded Target for Motorola® MP( 

Embedded Target for OSEK/VDX® 

Embedded Target for TI C2000 DSP 

Embedded Target for TI C6000 DSP 






Sim 



Out 



RTW 



[A] 



> 



[A] 



{A} 



H 



V 



Merge 



Data b tore write 

Demux 

Environment Controller 

From 

Goto 

Goto Tag Visibility 

Index Vector 

Manual Switch 

Merge 

Multiport Switch 



A 





□ _" 


El 




H^- 



| Mux 
Selector 
Switch 






: : ^L U£ LLjI g jjaIII JiA ^jS** o^»j 
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untitled * 



_ □ 



File Edit View Simulation Format Tools Help 



D \3 U 



m I $>■«=?> ih I £2 ^1 ► 



10.0 



Normal 



mm © 







> 


1 

9*1 


i 


> 
> 








i 






DDDD 
OO 


1 1 


Signal 
5nerat 


or 




Transfer Fen 






Scope 



Readv 



100% 



lode45 




node -^t J*& j I LjlaaUt Jjwajall <jja] j jJuUaI! Jj^ajjll j AJ>u 11 Jj^jSll /-A 
£il*j>« JJP^I dJj^aj {%£jji*> 4li*ajJ Jlj^Jl djIJl J& laxJail JjjjL JC jj£jj 

jIjaII >Vt djJJl ^Jl o-jUftj uU Jib ^ Lx^ail j\yZJ\ g« ^11^1 **jl ^ctrl 

. S j-uiUd Jj^ajUl ajj <jS Jaa^Iuj j &.i2k) j AJaiJa (j^jLaJb Aulc. JaJLuaJb d£ j Aliuajj 

^^ A-«ilc. (jjjbJl JLui .ikb ^i3k UjJj^djj J) jaS) AJallSl AJC. 

« jaVtfl AJblUl ^uv i_t2wuJb aij JaxJaJl ^fl jaLuiI j <jjijbU! ^Ifr JasuiaJb ai Ji& J*JJ+ 
Jj^ajall; jaJ QijjbUl djj| aj AajJAa (jSij+ A^Cic <jjjIa5| JLui ikb ,«jak I gJ J ■ fljJ Jl jaJI 



* 
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lui 



ntitled 



File Edit View Simulation Format Tools Help 



D \& 



* 



m $**%ftl£ Q! ► 



10.0 



Normal 



~B 



^ H 











1 
s+1 








□ □DD 










PI 


w 














| ; 








Signal 
Generator 




Transfer Fen 


w 
















w 


Scope 



Ready |10Q% 


|ode45 


A 


fel untitled * 




y 


File Edit View Simulation Format Tools Help 



d & y 



* 



HI 4* |,^ Q I ► 



10.0 



Normal 



S3 ii 





□ □DD 
OO 






1 
s+1 


























I j 








Signal 
Generator 




Transfer Fen 


W 


















Scope 



Ready 



100% 



ode45 



A 



4i^j-« fJS Jin < ii ^Vlj 

Configuring the Model 

US o^'^ 3 ^ 1 £A# ^jsignal generator &jk ^double click lai-ilL ^:: 
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ft; Source Block Parameters: Signal Generator 



Signal Generator 

Output various wave forms: 
Y(t) = Amp>Wavefomn(Freq, t) 



Parameters 


' 




Wave form: square \y\ 




Time(t): Use simulation time 


m 




Amplitude: 


E 




Frequency: 


1 




Units' | Hertz 


_M 


7] ! Interpret vector parameters as 1 -D j 





OK 



Cancel 



Help 



; . %"*" 



_ 



s# 



J] 4 y in lb biajlj 

transfer function 



ft Function Block Parameters: Transfer Fen 






•■.::::;• 



Transfer Fen 

The numerator coefficient can be a vector or matrix expression. The denominator 
coefficient must be a vector. The output width equals the number of rows in the 
numerator coefficient. You should specify the coefficients in descending order of 
powers of s. 



Parameters 



Numerator coefficient: 

poooP 



Denominator coefficient: 
|[1 701 000] 



Absolute tolerance: 



auto) 





OK 


Cancel 


Help 



Apply 



Simulation Jl d*& 4i*j* ^ JSH«< oVIj 
^IjjIO O^jsimulation Jl 0-0 A*^ fi ^J ( 

LuTj 

: J&S Jiill ^ ^ajA Upstart simulation J& Ia*^b jk\ 
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H untitled 



File Edit View Simulation Format Tools Help 



D ^Si X 



«= ■*$ ft i m :;.- 



10 Normal _l| | ,§3 il 




ffir; 

Start Simulation GPP.^0 













JDDDDJ 




1000 
d e n(s) 














i | 






Signal 
Generator 




Transfer Fen 


r ' ' 
















Scope 



Ready 



:iou% 



ode45 



Jt aAaz 4aj15 SjAtiuJScope Ji t^^ouble Click iai^alb f^start simulation 
J Ajjlji! Aaj^I <> fU #k3 &j Jj^j-*i!' j»Uaiil Ajt$luil £& SjLp ^jSimulation 
^th square wave 
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4-4 jla 
ililijL]) ^,^aa-a ^fr ^jis-j ^illj JTJjaU) Jaxj ^IulaII Uj ^ jSj ^jV) 41*ja!I 

.AjjIIsaS! 4oi« jl) S jail! ^ SlSU^JI AuIaC ,\iinj g^Uj-dl f jL 4^1 ^.jaSI j 

4 j^j aLuJiH CjLajIaiaJI A^oaj 

ajjj 4_iJaLjj| CjVjI*-aS| qa Ax. jas-4 <ja UJ^-" ^j^jnlLAJ) CJl a^ala)) ^jl cijjaLAj) qa 
aSVtl) j jLla (j^ S JjiL» oj$ll\ a JA j £A£jIj 4_uA ( _^i& diiljoAuJl ^a CjVjI*a!| a JA JjIaj 

^L HftBlock Diagram 
(nonvirtual block and Virtual blocks) . 



W" 



time-based block diagram" ^^ U 




Jill titibUll a J$J Ja jAblock diagram jl ^JjaUI J* <jj^j(state variables) 

. ^^J^ffi^ AjIjJI (>jj JIaj jil\j time step JJa^l <>jj| 

.aJAa-al) Aolajll Sjaill j!ilL4ij*-« OjSjj 0-0^ £-« Jrf*-" £iLjaS <je J^*J c-iljLiVI-2 

^jIj js ji ^i cjVjUa!i jAjif jAa-« <> s j^ Oj^ £>Ly*i»Jij cJijLiVi c«j Ai^i-3 



si 



lAf Lu <Uc-jil Lxjj CJlSjlJl pljJI (Ja u^^ "^JiJ 

built-in blocks u**&j g-»Ujji! ^ Sjj^jaJI ^lijLil-1 

custom blocks User-defined 

States 

States J' P IjJI t>* U^ J^ ^IUAj * <w all 4_il4j3) SjlaD) AJC. t^jIJL (j-aliJ) 7T j^J) ljLuia. 

.SjaIuwj <xLiL>continuous j : Discrete *-»* j 

Sj^aa 4oJ-4J ^'j^ •^ J^^ /«^' /<* 4juaSl4ll La) jIjaL-uL jjxjj ^JLS) ^A SjaLaaIIj 

intervals . 

JX\ JiAli ^a US states ^U&JI jf^j 
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(input) 



x 

(states) 



— >y 

(output ) 



4jjVI <^l£jLII j^I Js. (jji*l q\ vw continuous states jj*j J& ^lijUlj 



Integrator 



::., 



1 

>| - 

s 



AliljH SjLiftl J-alSj jA djUt t JA 4ialajj 



State-Space 



x =Ax+Bu 
y = Cx+Du 



State-Space £jjJI <> t^ 3 * ^ J*» j* <W » J* ^M=jj 

lation t> J5*^l -^ ^ I JU 

Model Compilation Vjl 

executable t-fr^ MiiiaJgal Sjj*oJI ^l jrJjAiil jl j£*UjjJ! Jjjsjj dlljj. <u .u>ll ^ jSj ^l 

form 

";;. ; jju La£ ^ULoJl sjA (Jj)jJaii jmi UJ (jj%j 

block parameter expressions 

4jLjjJa * ^"""JJ Sjj^j«4 jjx^I (j-ajL^aiJl L w "' > ' ajSjj .3 

attribute propagation 

optimizations 
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^jA JuA«u ^ jr 4j-*iJ| £*aj ^jSj .5 

hierarchy 

block sorted order 

djL Jil 4^14 jll cjljiii! jjja^j ^jSj .7 
Sample Time 

: Link Phase ^ 

^JjaUI iim SjS! Ji! ^S 4-«j!>U! ^UVI Jj^sjj S^J^ 1 f J^ 4i*>»il » JA ^j 



J S 4 00 P Phased 

":» al£bw>Jl (Jaj 




r Loop Initialization phase 
2- Loop Iteration phase 

?r JjaUI jl £l«UjJ| 4jb». ljLui^ • 
zero-crossing detection 

LlvV bp (jojxlj cij«uij ( 4jjblk1 sjkaJl a JA) 

. al£hk_43) £p»J Jljia dljJaaJ) a JA jlj£i *jjj 
4_^UU| CJVbvJl ulua AoIaC' jA 4j Jj^aLaJl jt JjaLS) Ja. 

successive states 
solvers 
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1- Fixed-step solvers 

a JA fa^j Ajl$i!l JIa. AjIjJ! <> A aftnrt Ajiaj Ciljjfl ^ jr JjaISI <Jaj ^jSj ^1 ^A j 

.jjjj ci>- 3iill cjll step size Jl J^Sj ^> fJ*J USj step size ui ^j*j ^Jtj^t 

2- Variable-step solvers 

SjLjI Aj1» jii Sjjiii j»aA j jt « nn ^jlia Sjjiii 4jL»j cjijia ^ jr Jj-uil <Jaj ^jis ^sii ^a j 

jJlU) <jj% LaAJC. Aoia jll SjoiSt ^ JJJ^J AjSjJ A&juu ^JjaII) AJIa JJXJJ LsAic A3 ill 

.^AJUii^ 
Jla AJUil Ujj Solvers £lj2l <> ^ du * J 

nuous solvers 

£>4 £J>aill AIa tjlui^J AJlaJl Aula jit Sjaill ^fi jAJC Jj»152 Aalaib^jft SjUfr OJ^J 

.UjLu. j£J La£ Ifl-fri.U ^>j AliLuJ) Aoia jl| SjSill Alt AlaJ! 




7„ rA r 1 ! 




- Discrete solvers 
election 

LaAitj Ajlaj Sjjfi j£ ^i Sjklui«ail jjaJl'iSfithUl £p CAa_i]| ^ 4_aAkiutaJ! AJLjJall ^A j 
Ajlaj ^Ijj2 «1^1j A3*43 43%l^i«j AjAaJu a~j£j AjjIjaLu) aA& U}j Aj&ia ?t«Ujjll Aaj 

+fe . IAJxjj Ifli AjflLJai 

VV Aijjlall a JA ^Vimi ! JLaJ 

^Ualll Ajixaljj^l (j-ajLuaill^ilS^U jJu CJ±au AjjIjaLuiVI fAO Jjlalia Ale £V ^-J 

. fUail) ^ A-afAll ilJatf I £-a Ajjl^aiu-VI fAC jlatLa ^1 jjj Ulc j 

J$ La*a I A* SjJ%fl ft^ffll Ajiiyil Sjlftll &a^ JjISjj AJLjkSl a JA <j£ f UiluiVt q£a a 1I £>*j 

.SlSU^all (>j ftJbj ^1 ^JjJ 

Algebraic Loops 

direct feedthrough 

aATKvaj AjipaJl CJljUiVt ft& Aij*-a jjAj AjLua <jLaj V CJlSjiJl a A& r jIa <j1 »Ux*a |A4> j 

: cilSj^ll a 3a 

• The Math Function block 

• The Gain block 

• The Integrator block's initial condition ports 

• The Product block 

• The State-Space block when there is a nonzero D matrix 

• The Sum block 

• The Transfer Fen block when the numerator and denominator are 
of the same order 

• The Zero-Pole block when there are as many zeros as poles 
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Jil.il! ^jlj UHfr djjaj algebraic loop Jlj 
direct feedthrough 



z = u/2 <>Jt Oj^j z = u - z 0' j > <Jk>WJ J*^' Cy*j 

Algebraic Constraint 
algebraic loop J*£ ^ 



Modeling and Systems 

U jj*j Jjx* oj^j Lr^t 4-*%iiSUU^ c,^!^ l^ylj (sampled data) cr*^ ^j 
AJjfcA 4j1»j »j§yj! J iiA£& Ifja £j£j ^Ij (multirate systems) - ^^ jj^ 

4 1 h \'\ <i j AluoL» CjULij ^<vV) ,Jii! 4_a]aJVl SlSa-aj - 4£&iL« 4jiaj Sjj2 CJb (Jj^\ CASjiij 

h ^tk ::0£^ jjiiuaLaJ! ^ (hybrid systems) l*-» 



1- SampleTime block parameter 
^ jbloc fcparameter Sample Time <£*jto SjSiJI <*»*». £jj <> £te jj j^jj 
implicit £j$ in» 6j^ J-^1 <>J^ ^ ^ASj^Jlj implicit jexplicit 






2- Sample-time inheritance 

<j^ 4jia jit a jiiJl CJjl jlj (jl * g ** »j JiAd LgJ (jjjoi ,JLS1 cJli^Li] <UuuIb Lai * fl la 8 aj 

Determining Step Size for Discrete Systems 

step size 
sample time hits SjLiVI jj^ J«J*-« o 3 ^ 1 6*j^ £* O^U 3 - 4 
fundamental sample time <J& t^i *M^ Oj^j 
sample Jl <i& L*j*Aa Q*+a jjp jj£! ja fundamental sample time &&J 

retime 

6j^ 0.5 j sample times 0.25 ^ 
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fundamental sample time 0.25 
solver Jl 0* l*^ 1 ^ ^l^lu.1 giaiitll <> jJl £1 j 2uJ&i\ &ISU* J U&ajj 

variable-step discrete 
fixed-step jl 

fundamental sample <£ j^ simulation step size Oj*j fixed-step ^> cAs 

time 

jJaSjli JaiS cm 4it-*-**tt ts j^step size uj^ variable-step solver <&*■ <^b 

qij^lample time hits. 




-e 1 © © w -L © — *- 

0.00 0.25 0.50 0.75 1.00 1.25 1.50 
Fixed- Step Solver 



-3 © ©- 



iU 



0.00 0.25 0.50 0.75 1.00 1.25 1.50 



Variable -Step Solver 



Sample Time Propagation 



:: 





1 








1+2z" 1 






D 


iscrete Filte 


r Gain 



jr jlaJl (iSIJij £jaJl jA £j£j gjUllj Cuti ^ Jiill ljjJo ^Jh AjiJajj gain 4>^ tf > 

:: (yVb dJJjjA^I ^jSjj <U JjLuJI djLil ^Jaii 0-0 o - ^ ^ Oi^ 
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Constant Sample Time 

Sl£U^I f Lui JjJ*jii <LlS jjc. parameters 4>^t ££U*-» qa*. <l£* ( -l 

nontunable 

(>j ijljii Alii <i$£i jl (inf) <j^-JVU cjI£jUI » JfS ^JaliJI 0-0 t^J O^ 1 <>J-2 




%h t| tfth iPnable Parameters 
U j£J ji*- jSj Sample Tftme Propagation <£*£> liilu <» jL <Qa 







Eng_nabil_it@yahoo.com 






w 
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